(1) K. The fundamental mesogenic particle is shown to be a discrete discoid micelle in all three phases, that is, the lamellar phase consists of planes of discoid micelles. The thickness of the micelle is of the order 2.2 nm. In the isotropic micellar solution, the average diameter of the micelle grows slowly on cooling. At the isotropic to nematic transition, it increases discontinuously from 5.26 nm (NA = 88 ) at the upper boundary to 5.82 nm ( NA = 113) at the lower boundary, but there is no discontinuity in size at the nematic to lamellar transition where the diameter is 6.38 nm (N A =140). 
Order-disorder transitions in solutions of discoid micelles N. Boden (1) to 330.83 (1) K. The fundamental mesogenic particle is shown to be a discrete discoid micelle in all three phases, that is, the lamellar phase consists of planes of discoid micelles. The thickness of the micelle is of the order 2.2 nm. In the isotropic micellar solution, the average diameter of the micelle grows slowly on cooling. At [6] [7] [8] [9] . This is that the dominant inter-aggregate interaction is repulsive (electrical double layer, excluded volume or hydration force) and the associated contribution to the free energy of the system is minimised by reorganization of the amphiphilic molecules into a smaller number of larger aggregates. Its effect would be to cause micelle growth and sphere-to-rod transitions in dilute solutions and transitions to infinite rods (columnar phase) and bilayers (lamellar phase) in concentrated solutions. For this reason it has been argued that nematic phases are intrinsically unstable [10] and it has been variously suggested that they are really defective lamellar or columnar, phases [11] . Some support for these views seemingly comes from the fact that nematic phases have tended to be found over very restricted concentration intervals in complex mixtures of an ionic surfactant, water, a long chain alcohol and/or simple salt [12] . But, X-ray diffraction measurements [13] [14] [15] [16] [20] . (Fig. 5a) , we see that there is considerable positional disorder in the local packing of the micelles. A lower limit for the value of N in the nematic phase can be estimated by assuming the line width is governed by the second term in equation (1) [30] . The variation of the birefringence with temperature across the nematic phase is very similar in its behaviour to that of the relative anisotropy of the electrical conductivity S'K K i (Fig. 4) . Both of these quantities are dependent upon the size and shape of the micelles in addition to their orientational order parameter. It is, therefore, quite incorrect to relate the optical birefringence directly to the nematic order parameter as these authors have done, because of the substantial change in the axial ratio of the micelle with temperature across the nematic phase. To obtain values of the order parameter and their variation with temperature from birefringence measurements it is vital to separate the contributions from the size and order parameter variations ; this requires an approach analogous to the one presented above for conductivity measurements. The same criticism can be made about other optical birefringence studies of orientational order parameters in nematic micellar solutions [31, 32] .
The order parameters obtained from the X-ray measurements seem anomalously high. Yet the Xray method has given reasonable values for thermotropic nematic phases [27] . The Fig. 4 ).
This will include a contribution from fluctuations in the orientation of the micellar axes with respect to the local director and also a contribution from long range collective distortions in the orientation of the director. Assuming these two contributions are independent [33] , the observed order parameter can be expressed where the bar and angular brackets denote averages over, respectively, the reorientational fluctuations of the micelles and the director fluctuations. f3 is the angle between the symmetry axis of the micelle and the instantaneous direction of the local director, that is P2, m is the order parameter modulus for the micelle. a is the angle between the direction of the local director and the symmetry axis of the bulk mesophase, that is P2, n is the director or spatial order parameter. Thus, S as determined from electrical conductivity measurements is to be identified with the macroscopic reorientational order parameter. Now, in contrast, the angular intensity distribution I ( 9 ) [20] . If Gelbart et al. [9] have applied Onsager's theory [35] [29] . This is expected to increase in proportion to the micelle diameter which varies as the square root of the aggregation number. Interestingly, Galerne et al. [32] [19] and also herein, but their analysis is quite different, being dependent upon numerical calculations of the conductivity for arrays of fixed discs. They also differ from us in their conclusions in that they argue that the lamellar aggregates are essentially defective bilayers along the lines proposed by Holmes and Charvolin [15] .
